Abstract. Solitary fibrous tumors (SFTs) of the sella turcica are rare entities, with only four cases reported in the literature thus far. The current study describes two cases of SFT arising from the sella turcica, including presentation of the clinical, imaging and histopathological findings, and the initial treatment strategies and diagnosis, with emphasis on the treatment of the tumor in this unusual location. Magnetic resonance imaging is a useful method for identifying a solid or heterogeneous mass; however, histopathological and immunohistochemical data are required to clarify such diagnoses. The majority of SFTs exhibit clinically benign behavior and have a positive outcome; however, certain SFTs may present malignant features. Although gross total resection of SFTs in the sella turcica is important, subtotal resection with subsequent stereotactic radiotherapy is proposed as an acceptable alternative. Furthermore, careful and long-term follow-up of patients with SFT of the sella turcica is required as the clinical outcome is unpredictable.
Introduction
A solitary fibrous tumor (SFT) is a type of spindle cell tumor that was initially described as a tumor of the pleura and peritoneum; however, it has also been identified in the central nervous system, head and neck, visceral organs, skin and soft tissues. For instance, SFTs have been described in the meninges, paranasal sinuses, oral cavity, throat, orbit, lungs, liver, thyroid, kidney, bladder and genitals (1) (2) (3) (4) (5) (6) (7) (8) . SFTs are uncommon in thoracic and extrathoracic locations, with thoracic SFTs accounting for <5% of all pleural neoplasms (9) . SFTs principally affect middle-aged adults (mean age, 51 years; range, 5-87 years) and exhibit no gender predilection (3, 8) . The majority of thoracic SFTs are asymptomatic while extrathoracic SFTs are usually symptomatic, depending on tumor location and the size of the mass. Symptoms of SFT in the head and neck are nonspecific; headaches often occur in intracranial lesions and visual disturbances, poor memory, finger clubbing and hypoglycemia have also been reported (2, 6) . The majority of SFTs exhibit benign behavior and have a good outcome; however, certain cases may have malignant features. In 10-15% of cases, SFT recurrence and/or metastasis may occur; thus, it is difficult to predict the postsurgical course of the disease (10, 11) .
SFTs rarely occur in the sella turcica, with only four cases of sellar SFT described in the literature thus far (6, (12) (13) (14) (Table I) . SFTs can be easily misdiagnosed as they rarely occur and share similar radiological and clinical symptoms with other sella turcica tumors, including macroadenoma, meningioma and craniopharyngioma (6, 12, 14) . The present study reports two cases of SFT arising from the sellar region with suprasellar extension. The clinical, imaging and histopathological findings, as well the surgical outcomes, were discussed and recommendations for the treatment of SFTs in the sella turcica were proposed. Written informed consent was obtained from both patients.
Case report
Case one. In March 2011, a 20-year-old female presented with a one-year history of menstrual disorder and five months of deteriorating vision and was admitted to the Jinan Military General Hospital (Jinan, China). Physical examination revealed left-temporal hemianopsia and decreased visual acuity of the right eye, while the prolactin levels were marginally elevated (591.7 µlU/ml; normal range, 102-496 µlU/ml). Magnetic resonance imaging (MRI) identified a well-marginated mass centered within the sellar and suprasellar region. The mass extended into the sphenoid sinus, compressed and elevated the optic chiasm, invaded the left cavernous sinus and encased the cavernous internal carotid artery. Furthermore, the lesion demonstrated low and high signal intensities on T2-weighted images (T2-WIs) and an isointense signal on T1-WIs ( Fig. 1A and B) , as well as acute heterogeneous enhancement on post-contrast T1-WIs (Fig. 1C and D) . Dural enhancement was identified in the anterior cranial fossa (Fig. 1D) . The initial diagnosis was a pituitary macroadenoma; therefore, endoscopic transnasal transsphenoidal microsurgery was performed. The microsurgery identified a firm, highly vascular, brick red-colored tumor in the sellar that bled easily during surgery. The surgery was prematurely terminated due of excessive bleeding; therefore, only a small section of the tumor was resected. Microscopic examination revealed that the tumor was composed of highly atypical spindle cells with varying degrees of fibrosis and interspersed with a branching vascular component. Areas of cellular pleomorphism and increased cellularity were present; however, mitosis was not identified (Fig. 3A) . Furthermore, Ki-67 expression exhibited scattered positivity (2% of tumor cells), indicating a low level of active proliferation (Fig. 3B) . Immunohistochemical staining identified that the tumor cells were diffusely positive for vimentin (Fig. 3C) , cluster of differentiation (CD) 34 (Fig. 3D ) and CD99. By contrast, the tumor cells were negative for epithelial membrane antigen (EMA) and S-100 protein. These findings confirmed the diagnosis of SFT. In April 2011, the patient underwent a second craniotomy at Peking Union Medical College Hospital (Beijing, China). Again, complete resection was not achieved due to excessive hemorrhage. The patient is currently undergoing follow-up MRI examination every 6 months and at the time of writing was well with no evidence of residual tumor progression.
Case two. In February 2013, a 22-year-old male presented with a five-month history of progressive reduced visual acuity and visual field impairment and was admitted to the Jinan Military General Hospital (Jinan, China). Laboratory examinations, including endocrine investigations, revealed no abnormalities. General examination of the patient was also normal. However, an MRI scan identified a 1.7x2.4-cm 2 irregular, well-marginated mass located in the sella and suprasellar region. The mass compressed and elevated the optic chiasm and encased the anterior cerebral artery. However, the cavernous sinus was not invaded. Furthermore, healthy pituitary tissue was detected, although the edge was unclear. On T1-WIs, the lesion exhibited isointense signals relative to grey matter. Additionally, the mass was inhomogeneous on T2-WIs and demonstrated homogeneous enhancement following intravenous administration of 15 ml gadolinium ( Fig. 2A-D) . Based on the aforementioned findings, the initial diagnosis was nonfunctional pituitary macroadenoma; therefore, a craniotomy was performed. Intraoperatively, a firm, fibrous and well-circumscribed mass was observed in the sellar region, with cerebral dural matter infiltrating, but not invading, the pituitary gland. The tumor was completely removed; however, blindness in the left eye occurred following surgery, possibly due to damage to the blood vessel of the optic chiasm. Microscopically, the tumor was composed of clusters of spindle-shaped cells interspersed between dense collagen bundles and vascular channels, without atypia ( Figure. 3E ). Ki-67 expression exhibited scattered positivity (2-5% of tumor cells), indicating a low level of active proliferation. Immunohistochemical staining identified that the tumor cells were positive for CD34 (Fig. 3F) and vimentin (Fig. 3G ) but negative for EMA (Fig. 3H) 
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the resected tumor identified determined results similar to case one, thus, resulting in a diagnosis of SFT. Follow-up MRI examinations every 6 months were planned and at the time of writing the patient was asymptomatic with no evidence of disease or recurrence.
Discussion
Numerous SFT cases have been identified in the central nervous system (CNS). However, a literature search of the PubMed database (http://www.ncbi.nlm.nih.gov/pubmed), using the search term 'sella turcica solitary fibrous tumor' revealed that only four cases involving the sella turcica have been published in the English literature to date (6, (12) (13) (14) (Table I) ; thus, the sella turcica is a relatively uncommon site of SFT. In light of its rarity and considering that SFT may mimic other types of tumor located in the sellar and suprasellar area, SFT of the sella turcica is easily misdiagnosed prior to surgery. The six known SFT cases, including the four cases reported in the literature (6, (12) (13) (14) and the two cases reported in the present study, were initially diagnosed as pituitary macroadenomas. Among the six cases, three were male and three were female patients, with an age range of 20-66 years and an average age of 37 years. Clinically, SFTs are slow-growing and their symptoms depend on the tumor size (maximum length along the sagittal plane, 2-3 cm) (14) . The four previously-described cases presented with reduced visual acuity and visual field impairment. Endocrine investigations were normal, with the exception of case one in the present study, in which prolactin levels were mildly elevated; this is described as the stalk section effect, where the pituitary stalk may become compressed due to suprasellar tumors, resulting in subsequent hyperprolactinemia (15) . However, these clinical features are non-specific.
Radiological investigation identified a heterogeneous mass inside and above the pituitary fossa in six cases (images not provided in two cases). The pituitary gland was located in case two of the present study; however, it was not clearly identifiable in all other cases. Comparing the six known cases of sellar SFT, including the two cases of the present study, the following were determined as common features of sellar SFTs: Well-marginated mass, inhomogeneous on T2-WI, homogeneous and isointense signal on T1-WI, acute enhancement on post-contrast T1-WI and local invasion. In addition, cavernous sinuses were invaded in 3/6 cases, the carotid artery was encased in 3/6 cases, and the sphenoid and temporal bones were infiltrated in 1/6 cases. No pathognomonic findings were elucidated and sellar SFTs were demonstrated to share similar imaging characteristics with pituitary macroadenomas (6, 12, 13, 16) . Therefore, although the occurrence of SFT in the sellar turcica is rare, it should be considered during differential diagnosis.
The pathological features of an SFT of the sella turcica resemble those described for SFTs in other regions. For instance, immunohistochemically, the six sellar SFT cases exhibited reactivity with CD34 and vimentin, but were negative for S-100 protein, smooth muscle actin and EMA. Five cases were positive for CD99, while one case was negative. Although CD34 may be negative in a small number of cases (range, 5-30%), strongly positive CD34 staining is a characteristic immunohistochemical feature of SFTs (17) .
The six reported cases of SFT underwent surgery. Endoscopic transnasal transsphenoidal microsurgery was performed in three cases (12, 13) , with the tumor being completely resected in one case (12) , which resulted in a cerebrospinal fluid (CSF) fistula. The tumor was incompletely removed in the other two cases (13, 14) . In the other three cases, craniotomy with a fronto-pterional approach was performed (6), with complete tumor resection in one case, which resulted in blindness. The tumor was incompletely removed in the other two cases (6) . Generally, the tumors were hard, locally invasive and highly vascularized, precluding complete resection. Stereoradiotherapy was performed in two cases (13, 14) ; one patient succumbed due to uncontrolled disease progression (13) and the other patient was followed up for 44 months with no indication of progression or distant metastasis of the residual tumor (14) .
In conclusion, it has been previously reported that stereotactic and external beam radiotherapy are effective treatment strategies for residual or inoperable recurrences of SFT (14, (17) (18) (19) . Therefore, since complete resection may result in complications such as CFS fistulas and blindness, while stereotactic radiotherapy is known to be effective, the present study proposes that a subtotal resection should be considered as an acceptable surgical approach for the treatment of recurrent or residual intracranial SFTs in cases where removal of the sellar tumor is difficult. In addition, careful follow-up is required in all cases of sellar SFT as the tumor exhibits long-term malignant potential and an unpredictable clinical outcome. However, drawing definite conclusions is difficult due to the limited number of cases reported in the literature to date.
